This tutorial covers the basic concepts of FACTOR version 5.0. FACTOR has been applied to engineering, design, scheduling and planning problems within many manufacturing organizations. Topics covered include:
THE FACTOR SYSTEM
The FACTOR system is designed to support the effective management of the capacity of a manufacturing organization. This philosophy is best described as Total Capacity Management (TCM).
The TCM fundamental principle suggests that through a thorough understanding of a systems capacity and the ability to control that capacity, a manufacturing system can profitably and predictably deliver quality product to its customers. Figure  1 shows the functional breakdown of the TCM philosophy. Traditional simulation tools, however, have not been. designed to handle the specific requirements of an application integrated to existing manufacturing data systems.
The special requirements for a manufacturing design, planning, and scheduling system include: the ability to load the current manufacturing system status including the actual orders being processed, providing accurate, detailed equipment, material, and personnel schedules, provide the required simulation results before they become out of date on the manufacturing floor and allow a model of the manufacturing process to be used for design, planning and scheduling, In addition to these requirements, scheduling software must be able to interface directly with existing production control systems to allow automated data transfer, both in to and out of the scheduling tool. Finally, results must be presented in a manner which is easily understandable by shop floor personnel who most likely will not be familiar with traditional simulation analysis terms.
To address these issues, FACTOR consists of three modules. AIM is designed to address the capacity engineering activities of TCM. Models are built graphically and animated directly. Output reports and graphs are designed to analyze the dynamic system performance.
The Schedule Development Module (SDM) generates capacity and production plans. It is designed so that it may be easily integrated into existing manufacturing data systems and customized to provide reports that concisely provide information for planners and schedulers in terms they use and understand.
The Schedule Management Module (SMM) is used to communicate schedules graphically using a GANTT chart or adjust these schedules. Figure  2 shows with existing production data systems. Accurate schedule generation depends upon accurate production system objectives and status at the beginning of the simulation.
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The ability to import information from other sources with speed and ease is critical to the success of a scheduling product.
Although it is possible to enter all of the required data to generate a schedule manually, to achieve the required level of automation, most data will be placed into the FACTOR database through the use of transfer programs written with tools such as SQL, IWO or C. If the external manufacturing systems reside on the AS/400 along with FACTOR 5.0, the data transfer operation requires that the necessary information be merely copied into the FACTOR 5,0 database records. The interface tailoring option also provides the user with the ability to create a totally new interface for either the modeler or the scheduler. The FACTOR software user has complete control over screen content, screen organization, help messages, input checking, and the commands which will be executed for a selected option.
It is possible to integrate functions defined outside of FACTOR such as the initiation of a data transfer function.
This functionality provides a single consistent interface for the entire scheduling operation. This process is repeated until a detailed schedule is generated for the components of interest (equipment, personnel, materials...). This information can be distributed to the operators or automated cell controllers.
Often, one or more unforeseen events may invalidate the current schedule.
These events include a machine failure, the arrival of a rush order, or a missed delivery date of a supplier.
To react to these situations the
could be used to interactively adjust the schedule to the schedule to meet the new system conditions.
The SMM is a graphical scheduling tool which provides a convenient mechanism to review and quickly adjust an existing FACTOR 5.0 schedule. The schedules presented by SMM are in the form of interactive GANTT charts (see Figure 5 ). The three functions provided by SMM are: schedule viewing, schedule adjustment, and schedule transfer. Schedule viewing displays the current schedule for orders, jobs and resources allowing the scheduler to quickly review critical information.
Schedule adjustment allows the scheduler to react to unexpected changes in the shop floor status by graphically editing the current schedule.
Schedule transfer allows the scheduler to transfer the schedule information to and from a machine running the 0S/2 operating system where SMM resides to the FACTOR 5.0 database residing on the AS/400. The modeling process will be discussed in detail, as will the implementation and integration of the model, and the use of the model for capacity engineering, planning and scheduling. Grant, Floyd H. (1986) 
